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e Two tools under consideration
> Visualization and Modeling SDK!!!
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e Two tools under consideration
> Visualization and Modeling SDK!!!

> AToM3[2]
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e APC Production system



Introduction

e APC Production system

> Constraints
Machine can have at most one output
No self-loops with conveyor belts
Generators/Garages

Cardinalities
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(Meta-)modeling in VMSDK
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(Meta-)modeling in VMSDK
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Validation

* Three types of validation

> Validation on request

M Description File

@ 3 AQuality Control station sheould have exactly two outgoing links Validation.pr
@ 4 A Garage should not have any outgoing links Validation.pr
m @ 5 A Generator should not have any incoming links Validation.pr
_ @6 AMachine (with exception of the Quality Contrel) should have only 1 outgeing link Validation.pr

SR
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* Three types of validation
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o Interactive constraints
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e Three types of validation
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> Hard constraints



Validation

e Feels like a workaround

Machine.cs X
A MDC.ProductionSystem Machine {9 ValidateMzchineOutputs(ValidationContext context) 3 B &4
Sising System; 4§ -3 Solution 'Language3' (2 projects) -
using System.Collections.Generic; A @oa T
using System. Ling; » i Properties
using rsaysmm:zw\tj 1Studio.Modeling. Validati il References
using Micresoft.VisualStudic.Modeling.Validation; + B CustomCods
Slnamespace MDC.ProductionSystem 4 [ Validation
] ConveyorBelt.cs
[Vslida _Enabled)] 4] ConveyorBeltsConnectedToCo,
5 public partial class ! ConveyorBeltsConnectedToM;
{ Generator.cs =
[Validationdethod(ValidationCategories.Open | ValidationCategories.Save | Va Machine.cs
B private void ValidateMachineQutputs(ValidationContext context) MachingisConnectedToCanvel
S ((this fs ualitycontrol)) - [ ValidstionResources.resx
if (MA_CB_ConveyorBelts.Count > 1) > O3 GeneratedCode
context. LogError(CustomCode.Validation.validationResources.MachineOutgoinglinksError, "ProductionSystem 81", this); » [ Resources
1 & CodeAnalysisDictionaryxml
. DslDefinition.ds|
[Vslidationtethod(ValidstionCategories.Open | ValidationCategories.Save | ValidstionCategories.Menu)] 4] GlobalSuppressions.cs
= private void ValidateGarageOutputs(ValidationContext context) 4 [ DslPackage L
» ) Properties
if (this is Garage) = Ref:ran(es
if (MA_CB_ConveyorBelts.Count > @) c
context. LogError(CustomCode . Validation.validati irces.GarageOutgoingLinkerror, “ProductionSystem 01", this); > O3 GeneratedCode
N » [ ProjectitemTemplates
» 3 Resources -
[vslidationvethod(validstionCategories.open | onCategories.save | v _enu)] LR i »
B private void ValidateQualityControlOutputs(ValidationContext context) TN W% Team Explo.. B2 Class View
if (this is QualityControl) Properties > 1 x
if (I{MA_CB ConveyorBelts.Count == 2)) .
context. LogError (CustomCode.Validation.validationResources.QualityControloutgoinglinksError, “Productionsystem @1”, this); ==
} ==
1

00% ~ ¢ m




Validation

e Feels like a workarounc

ComveyorBelts
o-

DomainRelationship

PS_ModelHasComponents

PS_ModelHasConveyorBelts

PS_Models
11

DslDefinition.dsl >
L — |

“4¢ Garage
Domainciszs

= Domain Properties

42 ConveyorBelt
Domainclsz:

= Domain Properties

ConveyorBeltsConnectedToConveyorBelt

CB CE Target... DomainRelationship l“—“—s‘“m-- ¢ ConveyorBeit
o1 or DomainClass

ConveyorBeltsConnected ToMachines.

CE_WA Mach... Demsinfslstionship CEMACom... | 42 Machine
o 0.s DomainClass

& Decorators
&, GunGenlcon
A, Output

|_) WaterGenShape
GaometmShaps

= Demain Properties
= Decoratars
B, WaterGenlcon
A, Output

| GarageShape
GeometryShape

= Domain Properties

E Decorators
&, Garsgeleon

m

DSL Explorer
|# ProductionSystem
- Connection Builders
5, CemponentlsOnConveyorBeltBuilder
%) ConveyorBeltsConnectedToConveyorBettE
£ Link Connect Directives
3
c BeltsConnectedT
15, MachinelsConnectedToConveyorBeltBuild
=, OperatorControlsProcessingUnitsBuilder
3 Connectors
& Diagram
1 Domain Classes
(1 Domain Relationships
-1 Domain Types
3 Dsl Library Imports
B2, Editor
2] Explorer Behavior
3 Shapes
& ¥ml Serialization Behavior

[ Uses custom connect

Components DomsinRelationship [¥) [|PS.Models 42 Component =
o L1 DomainClsss e i
B
= Bomain Properties = Domain Properties
2 isBroken : Broken... = Decorat
ecorators
a0
ComponentlsOnConveyorBelt &, Conveyorlcon
C0_CB_Comve... DomsinRelstonstip co.cBcomp... [ 4r ConveyorBelt F—r—
01 01
e “ ConveyorMachine Link Connect Directive -
Connector
Al
= Domain Properties 3 ‘ E|
« [ 4
Uses Custom Connec False
d d ¢ 4
] Domain Relstionship C BeltsConnectedT
[e Bet ctedToConvey -0,
Source role directives | Target role directives petes
Dormain Class Path Custom accept Custom connect
onveyo v
<Add new> ) 0
Domain Relationship

for which the directive specifies link




Simulation

Delete Style
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Simulation — T4 Text Templates

<#@ template inherits="Microsoft.VisuvalStudio.TextTemplating.VSHost.ModelingTextTransformation™ #:»
<#@ output extension=".txt" #:
<#8 ProductionSystem processor="ProductionSystemDirectiveProcessor” reguires="fileName='MachinesCantFire.pr'" #:

The following iz a list of all the machines currently operated by operators
also indicating if they are able to function or if there is an obstruction.
<

/f When you change the DSL Definition, some of the code below may not work.

foreach (Operator op in this.PS_Model.Operators)
{
if {op.0P_PU_ProcessingUnits != null)
{
Machine mach = op.0OP_PU ProcessingUnits;
if {mach is RepairBay)
{
bool haslnput = false;
bool canlutput = false;
fareach (ConveyorBelt conv in mach.CB_MA_ConveyorBelts)

{
if (conv.CO_CB_Components != null)
{
hasInput = true;
i
H
fareach (ConveyorBelt conv in mach.MA_CE_ConveyorBelts)
{
if (conv.CO_CB_Components == null)
{
canlutput = true;
i
H
if (hasInput)
{

if (canQutput)



Simulation — T4 Text Templates

The following is a list of all the machines currently operated by cperators
also indicating if they are able to function or if there is an cbhstruction.

The assembler cperated by Amy is NOT_ ready to produce,
it requires additicnal components to begin production.

The repair bay currently cperated by Brunc is NOT_ ready to repair the supplied component,
either there is no conveyor belt leading out of this machine or there is already ancther item on it.

‘ Army Bruno

==




Comparison

 Strong points of VMSDK

o Ease-of-use from a programmer’s POV
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o Everything under the same roof
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 Strong points of VMSDK

o

o

> Easy design of graphical object



Comparison

* Room for improvement

° Support for simulation!



Comparison

* Room for improvement

o

> Validation as a core concept
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* Room for improvement

o

o

o Automatic Link Detection



Comparison

* Room for improvement

o
o

o

° Learning Curve/Documentation



Comparison

* Room for improvement

o
o
o

o

> More options for cardinalities



Conclusion

e YVMSDK is not a bad tool



Conclusion

e Less functionality than AToM3



Conclusion

e Step in the good direction



Conclusion

» Use a good tutorial!l3l



Questions




